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Abstract

No single accepted definition or uniform framework has ever been offered or suggested defining

medical readiness within the Department of Defense. The purpose of this research is to

consolidate existing literature on the latent variable of medical readiness, and to propose a

composite theoretical model of medical readiness that may provide healthcare professionals a

common operating picture for understanding and improving medical readiness. The basis for the

proposed conceptual model builds on common and accepted latent variable and theoretical

modeling techniques proposed by healthcare scholars, organizational theorists, mathematical

methodologists and military leaders. It is the intent of the author that this framework might act as

a foundation in describing and presenting future discussion on military medical readiness.
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Introduction

Purpose

The purpose of this paper is to explore the construct of military medical readiness and

develop a model to conceptualize military medical readiness for the United States Department of

Defense. The study examines differing definitions of medical readiness, key components, and

relationships between components. The aim is to detect and understand key components of

medical readiness and synthesize discovered themes into a conceptual model for evaluation. This

paper is prepared for all stakeholders in military medicine to stimulate discussion and further

research to understand military medical readiness. At a broader level, the paper may contribute to

advancing thematic analysis and conceptual modeling as acceptable qualitative methods in

healthcare. The format of this paper is constructed to provide the reader with an introduction to

military medicine, conditions prompting the research, and background information to develop an

appreciation for the nature of this study. Later sections provide the reader with sufficient

information about qualitative research, theory, content analysis, and modeling to appreciate the

research findings, results, discussion, and recommendations.

Problem Statement and Research Question

The literature review suggests the dilemma of discussing and defining medical readiness

has existed in the Department of Defense for several decades. Regardless of progressive attempts

to define medical readiness, military dictionaries and glossaries do not currently offer a formal

definition for medical readiness that is recognized across the Department of Defense (DOD). It is

therefore likely that this paper is one of the first to offer a possible conceptual framework for

discussing medical readiness. Despite stakeholder agreement that medical readiness is crucial for

success, defining medical readiness has proven to be a difficult endeavor. In a 1997 article
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discussing U.S. Navy fleet medical readiness, Smith and Petersen (1997) express frustration,

reporting:

In today's Navy, unfortunately, fleet medical support doctrine remains insufficiently

defined, inadequately validated, and not specifically integrated in to the 'Lines'

warfighting concepts of operations. These limitations render it difficult to define

requirements for medical readiness in the fleet. Furthermore, such ill-defined readiness

goals prevent the setting of standards for measuring or reporting progress .... Such absence

of command oversight and input has resulted in differing interpretations of fleet medical

readiness and has produced uneven priorities in preparing for the medical support of the

littoral warfighting strategy.

Smith and Petersen's account echoes other military leaders concerns and demands for a

common foundation for describing and discussing medical readiness to increase the effectiveness

of the military medical force. Kuhne (2005) warns about the inherent difficulties and importance

of common definitions:

Unless a community arrives at an agreement on its basic terms its communication will be

plagued by misunderstandings both noticed and unnoticed. Without a shared

conceptualization, the different ontologies used by different members may potentially

create the illusion of agreement where is none and raise barriers of communication where

they are just accidental. (p. 1)

Just as Kuhne cautioned, this lack of symmetry of information often creates

individualized and unique interpretations of medical readiness standards that vary widely

between Services and healthcare leaders. As a result, the exact definition of medical readiness

depends on who is doing the defining causing Services to have widely varying skills, knowledge,
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and levels of preparedness. Due to different experiences, perceptions, heuristics, enemies,

threats, and missions healthcare leaders are making individual interpretations from the plethora

of existing Service-specific policy memoranda, other written guidance, traditions, and limited

archived information (Coppola, Cuyler & McMahon, 2005). An example of this phenomenon are

the widely differing issues, critiques, and suggestions, voluntarily submitted by military

members to the Army Medical Department Center and School (AMEDDC&S) Lessons Learned

repository. Aimed at improving military medical readiness, as of January 26, 2007, the AMEDD

has received 6,585 observations and estimates these observations have 10, 494 implications on

medical readiness (Army Medical Department, 2007). Of these observations over 3,800 are

considered specific to improving medical readiness and resources in support of Operation Iraqi

Freedom.

Joint Vision 2020 (OSD, 2004) provides the overarching guidance to synchronize the

efforts of each Service in doctrine, organizational design, training, capabilities, and requirements

for future operations. In a resource-constrained environment, Joint Vision 2020 maximizes the

individual Service contribution, leverages technology, and channels human vitality and

innovation to effectively accomplish the joint mission. Despite this guidance, the members of the

U.S. Army, U.S. Air Force, U.S. Navy and Federal agencies maintain unique partisan opinions

regarding how medical readiness is explained and measured (Coppola, Cuyler & McMahon,

2005). The lack of a uniform understanding of medical readiness, how it is communicated, and

how requirements are achieved results in a recursive process of defining and applying readiness

concepts with compartmentalized archival of best practices and knowledge management.

Coppola et al. assert this process may actually decrease "readiness" as individual Services
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constantly redefine, reapply and potentially misinterpret requirements necessary to make

individuals and units truly prepared to protect and defend the Constitution.

Despite the lack of a uniform definition, medical readiness is a term widely used and

often cited in daily operations and doctrine within the DOD. The author suggests that the absence

of a shared definition across the Uniformed Services has contributed to confusion, redundancies,

and uncertainty in the Military Health System (MHS). Understanding that creating and

maintaining readiness requires resources, the author suggests that a common picture of medical

readiness for all Services to pursue will improve the allocation of resources. Evidence suggests

that a shared mental model may increase organizational performance (Mohammed, Klimoski &

Rentsch, 2000). The Joint Staff (2000) appears to agree with this assertion in its statement, "Joint

concepts... provide a basis for the development of future joint forces, and assist the Services in

developing their future forces for joint, multi-national, and inter-agency operations" (p. VIII-5).

To reduce ambiguity and hopefully improve the effectiveness and efficiency of the

Military Health System, this study attempts to primarily answer, "What is medical readiness?"

What does medical readiness mean? How would leaders describe medical readiness? The

following ancillary questions may provide valuable insight into answering the primary question.

What are the components of medical readiness? What results should it produce? Should it

produce results? Is it the health of a Service Member? Does it include care to family members?

Does it include capabilities to care for detainees? What knowledge, skills, and abilities does it

encompass? Should we be ready to provide humanitarian and civic assistance? Are we

responsible for responding to disasters, national and international? In the absence of a formal,

universally understood definition, this study conducts a document analysis to uncover key

determinants of medical readiness.
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Background

The Department of Defense operates one of the largest and most complex health care

organizations in the nation (Hosek & Cecchine, 2001). As of 2005, the Military Health System

reported operating about 361 fixed medical treatment facilities, including 52 hospitals and 309

clinics (TRICARE, 2006, p. 16) that served approximately 9.2 million beneficiaries (p. 3). As of

June 30, 2005 the Military Health System provided health service support for 1,390,765 Service

Members in over 150 countries with 169,200 members deployed in support of Operation Iraqi

Freedom and 19,500 in support of Operation Enduring Freedom (Defense Manpower Data

Center, 2005). Table 1 depicts projected TRICARE facts and figures for FY2006.

The Military Health System's mission is "To enhance DOD's and our Nation's security

by providing health support for the full range of military operations and sustaining the health of

all those entrusted to our care" (TRICARE, 2006, p. 1). According to a RAND Research Brief

(Hosek & Cecchine, 2001) for the National Defense Research Institute, the Military Health

System (MHS) resembles a fairly typical managed care organization but has unique

responsibilities arising from two competing missions. One mission is the readiness mission,

which is "To provide, and to maintain readiness to provide, medical services and support to the

Armed Forces during military operations" (Hosek & Cecchine, 2001, p. 2). This mission requires

the MHS to maintain medical systems, personnel, structures, equipment, and processes capable

of deploying to support any mission, anywhere in the world, as directed by Congress or the

President of the United States. The second mission is the benefits mission, which is "To provide

medical services and support to members of the armed forces, their dependents, and others

entitled to DOD medical care" (p. 2). This mission mandates providing 365-day primary,

secondary and tertiary care for all 9.2 million eligible beneficiaries throughout the world. Hosek
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and Cecchine (2001) see the two missions as being linked in two ways. First, health care

provided by the benefits mission contributes to readiness as it maintains the health of the forces

required for deployment. Second, the same medical personnel that deliver daily peacetime

medical services are also used to support operational missions (Kumpula, 2005).

The readiness mission of the MHS makes the system unique among healthcare

organizations. The readiness mission involves deploying personnel and equipment as needed to

mobilize, support, and sustain military forces throughout the world in wartime, peacekeeping,

humanitarian operations, and during training. The readiness mission implies several tasks that are

the responsibility of leaders of medical organizations to successfully deliver healthcare. Support

activities such as planning, funding, organizing, training, equipping, and leading ensure the

readiness of medical and other military personnel while also contributing to the medical

readiness mission.

The effective and efficient implementation of these two missions is ambiguously what

leaders refer to as medical readiness. However, compounding this reductionist point of view is

the dilemma with defining aspects associated with "providing care" and "deployable systems" as

well as the operationalizing measures and metrics that comprise these constructs (Coppola,

Cuyler & McMahon, 2005). Additionally, the emphasis to balance these two competing missions

has historically caused issues in discussing and interpreting priorities and resourcing those

priorities within the Military Health System. As a result, Congress requested the Secretary of

Defense to evaluate the military's ability to meet both missions, and document its findings in the

National Defense Authorization Act in 1992. Since 1992, numerous extensive studies have been

conducted yet only one study has offered a formal definition of medical readiness (Coppola et

al.).
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Conditions Prompting the Study

As a result of new asymmetric threats, advancing technologies, changing demographics,

and developing missions, the U.S. Military must continually address how to provide health

service support for its operational forces (Kumpula, 2005). In 1999, the U.S. Senate Armed

Services Committee stated, "The military healthcare environment continues to evolve and new

variables affect the DHP's ability to accomplish the mission. Examples of this mission evolution

are increased frequency of deployment, force protection issues, and the emphasis on prevention

rather than intervention" (Hosek & Cecchine, 2001, p. 63).

The end of the Cold War and the onset of the Global War on Terrorism have changed the

way the Department of Defense addresses the issue of medical readiness (OSD, 2004). Since the

Gulf War, ensuring medical readiness has been a central concern for DOD. More recently,

enemy attacks on the United States national disasters have revealed deficiencies in our ability to

respond to all medical demands. As a result, medical readiness has received attention at the local,

state, and federal levels. Although researchers, historians, educators, policymakers, and

stakeholders in the Department of Defense (DOD) agree that medical readiness is imperative to

success, defining medical readiness appears to be an elusive endeavor. Due to the complexity of

influences such as various missions, different customers, advancing technologies, different

experiences, and personal heuristics; stakeholders have widely varying perspectives of medical

readiness. From these paradigms, Services have established different expectations regarding

what medical departments should be able to perform. These expectations have resulted in

Services establishing their own specific priorities, policies, processes, and procedures.

Contextually, there are several issues surrounding the difficulty in establishing a uniform

definition and framework of medical readiness. A major challenge is the requirement of the
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Military Health System to deliver world-class health care in a variety of contexts (peacetime,

humanitarian, support and sustainment operations, combat operations, etc.), which each require

different levels of inputs. Confounding this requirement is the perpetuation of current leaders

contending that Service-specific missions demand unique medical readiness requirements. Also

compounding the problem is the Military Health System's dual mission, which creates internal

competition for resources.

Within the external environment, strategic shifts, technological advancements, and

changing demographics affect how the Military Health System delivers healthcare. In January

2006, the Assistant Secretary of Defense for Health Affairs acknowledged this reality stating:

There has never been a more exciting or demanding time to be part of military

medicine .... We have enjoyed another great year of achievement encompassing advances

in science and technology, improved collaboration with the Department of Veterans

Affairs (VA), clinical and quality improvements, new measures for protecting the force,

implementation of a new TRICARE benefit for reservists, disaster relief, and assistance

to Homeland Security, to mention a few. (Winkenwerder, 2007. p. 1)

The Defense Business Board (2006) found the healthcare industry moving toward

outcome-based medicine, which is service-driven instead of practice-driven requiring clinical

information technology to achieve success. Lastly, technology continues to rapidly advance (in

some cases outpacing doctrine), raising the levels of expected readiness. The U.S. Department of

Health and Human Services (2004) reported that new and emerging technologies such as drugs,

devices, procedures, imagery, and diagnostic tests have "changed patterns of care and sites where

care is provided" (p. 1). Ambulatory surgery has grown as a result of improvements in

anesthesia, analgesia, noninvasive and minimally invasive techniques. These changes have
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experienced growing costs that have led to developing clinical practice guidelines designed to

influence providers' treatment protocol and public education campaigns urging consumers to

comply with behavioral recommendations and treatment regimens. These changes affect all

healthcare organizations, including the Military Health System, which constantly maintains

vigilance to deliver the best medical care possible. The U.S. Senate Armed Services Committee

states, "All of these variables demand rapid-decision making, effective communication, and

reevaluation of priorities and resource allocation (Hosek & Cecchine, 2001, p. 63). The Defense

Business Board (2006) also cites unsustainable costs due to duplication and incompatibility of

equipment, facilities, training, etc. that results in inefficiencies. Regardless, the Military Health

System must continue to support the evolving national military strategy and the emerging

strategies and tactics of the 21 st century (OSD, 2004, p. 3). Wyse (1997) also offers, "The

medical services must maintain a level of readiness to adapt to the unpredictability of any

operation" (p. 2).

Importance

The most significant reason to establish a conceptual model of medical readiness is to

provide a common framework for all Services to provide health services in support of our

Nation's objectives. The Defense Business Board (2006) proclaims, "Citizens of the United

States and the Government increasingly view military medicine as a strategic national asset in

the time of need, and "health diplomacy is succeeding in winning the hearts and minds in global

crises (hurricanes, tsunamis, earthquakes, etc.)" (p. 12, Appendix B). In his FY2006 report to

Congress, the Assistant Secretary of Defense for Health Affairs, Dr. Winkenwerder stated, "The

mission of the MHS in supporting the security of our nation is reflected in our commitment to

individual and unit medical readiness to ensure the health and well-being of our Active
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Component and mobilized Reserve and Guard personnel" (TRICARE, 2006, p.1). In his address

on medical readiness, Winkenwerder declared:

Readiness to provide combat health support to achieve our national military objectives is

the heart and soul of our Military Health System. Health Affairs, the TRICARE

Management Activity, and the Service Medical Departments are components of a large

and complex organization with many responsibilities to numerous stakeholders-yet at the

end of the day, every mission we undertake is intended to support the primary purpose of

readiness. (ASD(HA, 2003)

The ability of the U.S. to commit military power is contingent on the readiness of its

forces (Joint Chiefs of Staff, 2000). The Joint Chiefs of Staff (JCS) stresses, "The well being and

fitness of U.S. Forces for duty is more important and more complicated than ever" (2004, p. 9).

Throughout history, the U.S. has "...developed capabilities, maintained readiness postures, and

operated abroad as an arm of the Nation to influence international events" (JCS, 2000, p. IV-3).

According to Popper et al. (1999), the U.S. Military deploys its forces with minimal lead time

which requires forces to be medically ready for any mission, anywhere. Since the end of the Cold

War and the onset of the Global War on Terrorism, the United States Armed Forces are more

active, mobile, and dispersed than in the past (Joint Staff, 2004). According to the Joint Staft, the

U.S. Forces suffered significant reductions in budget and forces after the Cold War resulting in a

smaller force. Wyse (1997) reports that engagements in operations other than war such as

peacekeeping, peacemaking, and humanitarian missions have resulted in more frequent

deployments of medical personnel. To meet operational requirements, the Joint Staff (2004)

acknowledges Services have endured an increase in the number and frequency of remote

sustained deployments with a growing reliance on the reserve component as a portion of the
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deployed force. In 1999, Popper et al. reported, "Historically, up to half of the force identified

for deployment at any given time were not medically qualified" (p. 1065).

The second most important reason to develop a conceptual model of medical readiness is

to support the Military Health System's transformation to a more unified medical system during

a critical period of combat operations, business process improvements, and base realignment and

closures (BRAC) that requires a common understanding of medical readiness, with uniform

metrics for evaluation. BRAC has already begun forcing MHS elements together physically, "it

is now time to consider how to best realign the processes and manpower" (Defense Business

Board, 2006, p. 12, Appendix B). Kumpula (2005) stresses transformation will affect how the

Service medical departments provide health services and suggests that the MHS must unify

efforts to achieve success. Transformation requires the enterprise to maintain readiness for

current operations while innovating change for the future (Joint Staff, 2000). Deming (2000)

stated, "A system cannot understand itself. The transformation requires a view from the outside."

This study is important in providing stakeholders a conceptual model of medical readiness to

maintain readiness during transformation efforts.

As the DOD contemplates a unified medical system, it may be an appropriate period to

define and publish a definition of military medical readiness. Historically, definitions have

attempted to encompass all activities, roles, and goals. However, recent events have revealed

deficiencies and oversights. As the strategic plan is developed for a more unified medical system,

this paper suggests a conceptual model of medical readiness for the Military Health System to

consider. The contributions of this study are important in attempting to provide a common

framework for identifying system redundancies and establishing common expectations and

practices to recapture efficiencies and economies.
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Definitions

For best results, the reader needs a basic familiarity with terms used (Creswell, 2003).

DOD (2006a) defines readiness as "The ability of US military forces to fight and meet the

demands of the national military strategy." In the absence of a more specific definition, Smith

and Petersen (1997) offer "Readiness is commonly defined as the ability of forces, units,

weapons systems, or equipment to perform as they were designed; it includes the ability to

deploy without unacceptable delay" (p. 7). Appendix A provides a glossary of other readiness

related definitions for reference. A glossary of acronyms is located in Appendix B.

Models, Maps, and Theories

Models

Robbins (2003) defines a model as an abstraction of reality, a simplified representation of

some real-world phenomenon (p. 22). Because the human mind lacks the capacity to meet the

requirement for full rationality, individuals operate within the confines of bounded rationality.

To reduce the complexities of the world they construct simplified models that extract the

essential features from the problem. This bounded mental model provides the framework to

operate rationally without considering the full complexities (Augier, 2001).

Conceptual Models

At the simplest level, a conceptual model is a cognitive structure or network of

associations between concepts in each individual's mind (Ward & Reingen, 1990). People

receive information, process information, and respond accordingly; the way one interprets

information is essentially a conceptual model of how things operate (MacKay, 2006). Shanks,

Tansley, and Weber (2003) define a conceptual model as a representation of a real-world

domain, constructed from someone's or some group's perceptions. "Conceptual models produce
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representations of domain concepts and their relations" (Cooke, Salas, Cannon-Bowers & Stout,

2000, p. 17).

Jarvelin and Wilson (2003) contend all research has an underlying model of the

phenomena that it investigates. Engelbart (1962) called such models conceptual frameworks or

conceptual models. Jarvelin et al. (2003) extended Engelbart's definition asserting, "A

conceptual model provides a working strategy, a scheme containing general, major concepts and

their interrelations" (p. 4). According to Engelbart, developing conceptual models means

specifying: (a) essential objects or components of the system to be studied, (b) the relationships

of the object that are recognized, (c) what kinds of changes in the objects or their relationships

affect the functioning of the system, and (d) the promise of advancing methods of research.

Jarvelin et al. defend "conceptual models are broader and more fundamental than scientific

theories in that they set the preconditions of theory formulation" by providing the conceptual tool

for formulating hypotheses (p. 3).

Team Mental Models

In recent years, group cognition has received increased attention in the organizational

literature (Klimoski & Mohammed, 1994). While historically studies have focused on individual

cognition, the shift to group dynamics and team-based organizations have resulted in growing

research on group-level cognitive structures, or team mental models. "A team mental model

refers to an organized understanding or mental representation of knowledge shared by team

members" (Mohammed, Klimoski, & Rentsch, 2000, p. 123). Researchers offer four different

content domains of team mental models: (a) knowledge of equipment and tools, (b) knowledge

about the work the team must accomplish, such as its goals, (c) knowledge about team member

characteristics, and (d) knowledge of team processes.



Medical Readiness 21

Cannon-Bowers, Salas, and Converse (1993) suggested that team mental models provide

mutual expectations which facilitate information processing, coordination, and prediction of

tasks and needs of their teammates. Klimoski and Mohammed (1994) advanced the mental

model concept suggesting that team mental models are team member's shared, organized

understanding and mental representation of knowledge or beliefs about key elements of the

team's relevant environment. Klimoski and Mohammed later found that many researchers in

fields of business policy and strategy use terms such as "shared mental models, common cause

maps, shared frames, teamwork schemas, transactional memory, and sociocognition...to explain

variance in team development, team performance, strategic problem definition, strategic decision

making, and even organization performance" (1994, p. 403). Mohammed, Klimoski, and Rentsch

(2000) claim the team mental model construct was developed to help explain differences in

performance between teams and propose "team effectiveness will improve if team members have

an adequate shared understanding of the task, team, equipment, and situation" (p. 124). Cooke et

al. (2000) assume that the team mental model evolves over time with experience. "According to

existing models, team mental models bring explanatory power to theories of team performance

by influencing team capacity (readiness) and directly impacting team processes" (Mohammed et

al., p. 125).

Technological developments have drastically changed the nature of many tasks (Howell

& Cooke, 1989). Tasks previously requiring repetitive manual skills now require cognitive skills

to supervise and incorporate information into monitoring, planning, designing, and decision

making. Furthermore, the complexity of tasks has surpassed the abilities of individuals that now

require a team approach. Salas, Cannon-Bowers, Church-Payne, and Smith-Jentsch (1998)

suggest teams play an increasingly critical role in complex military operations in which
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technological and information demands necessitate a multi-operator environment. Salas,

Dickinson, Converse, and Tannebaum (1992) define a team as "a distinguishable set of two or

more people who interact dynamically, interdependently, and adaptively toward a common and

valued goal/object/mission, who have been assigned specific roles or functions to perform, and

who have a limited life span of membership" (p. 126). Cannon-Bowers, Salas, and Converse

(1993) make an important distinction between teams and groups, establishing that teams have

differentiated roles and responsibilities that enable them to accomplish tasks too complex for any

individual. With the Military Health System's shift to interoperability and increasing joint

operations and partnerships, a shared mental model may facilitate achieving successful readiness

outcomes.

Concept Maps

Although several methods such as cluster analysis and tree diagrams have been

successfully used to assess and represent domain concepts and their relations, the research design

of this study supports concept mapping. Text-based cognitive mapping was selected as an

appropriate concept mapping tool to elicit and represent medical readiness. According to

Mohammed et al. (2000) elicitation is determining the components or content of a mental model

and representation is revealing the structure of data or determining the relationship between

elements in the team's knowledge structure. Structure provides information on how a set of

elements within a knowledge domain are organized from the perspective of the whole set. Many

techniques such as maps and models provide a graphical representation of the cognitive

structure, which can be more informative than a narrative. Text-based mapping was selected for

its advantages of being an economical, non-invasive, nonreactive data collection technique,

capable of collecting large amounts of data, from large samples, over long periods of time
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(Mohammed et al.). The selection of this technique was balanced against the danger of imputing

one's own assumption into the knowledge structure (Walsh, 1995) and imposing structure that

does not exist. Text-based maps are rich in descriptive detail and portray decision makers'

thinking about their environment in operational terms (Fahey & Narayanan, 1989).

Mohammed et al. declare that cognitive mapping methodologies are graphic

representations of the content and structure of a particular domain "used extensively by

researchers in organizational behavior, strategic management, and political science" (p. 132).

According to Stubbart and Ramaprasad (1990), it was one of the first cognitive measurement

techniques introduced in management research and has been applied to study organizational

cognition and strategy. Huff and Fletcher (1990) further conclude that cognitive mapping is the

preferred tool for accessing large sources of data generated by organizations and may examine

relational phenomenon. Huff and Fletcher offer two ways in which to generate content to be

mapped. The first is through interactive questionnaires and interviews and the second is through

post hoc analyses of documents and transcripts. Formally, the two types of mapping are referred

to as interactively elicited cause mapping and text-based cause mapping (Mohammed et al.).

Bougon (1983) argues that many types of maps exist because concepts can be linked by

various types of relationships (e.g. contiguity, proximity, resemblance, continuity, implication,

causality). Mohammed et al. maintain "a map frequently used in organizational literature is a

cause (means-end) map" (p. 132), which according to Eden, Jones, Sims, and Smithin (1981)

represents the causal links between concepts in the following way: "concept A has consequences

for or can be explained by concept B." According to Gray, Bougon, and Donnellon (1985),

"causality is conceptually and instrumentally the most potent of all relations" (p. 85).
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With an assumption that text contains a representation of the author's mental model at the

time the text written (Carley, 1997), text-based cognitive maps are developed through

systematically coding documents that represent the writings or statements of individuals or the

group (Weick & Bougon, 1986). Text-based cognitive mapping differs from traditional content

analysis in that content analysis typically focuses on counting the frequency a concept appears in

a document, while text-based cognitive mapping extracts the concepts and relationships between

concepts with the researcher interpreting the material, eliciting important concepts, and

generating the map (Carley, 1997; Huff & Fletcher, 1990).

Mohammed et al. (2000) demonstrate that text-based cognitive maps have been generated

from a variety of sources including open-ended questions, narratives, governmental publications,

court cases, transcripts, and annual reports. Some researchers suggest transcripts are more valid

sources of cognitive maps because public documents tend to be subject to intense scrutiny and

self-presentation. Barr, Stimpert, and Huff (1992) criticize annual reports because they are

prepared by public relations departments and are extensively edited to suppress negative

information. Because there is such a large quantity of public documents, Fahey and Narayanan

(1989) recommend researchers adopt decision rules to sample statements for mapping.

Fahey and Narayanan (1989) delineate a five step process for creating cognitive maps

from archival data. Sequentially, researchers select data sources, derive the concepts and

linkages of the raw cognitive maps, recast causal assertions into theoretical categories, aggregate

cognitive maps over time, and specify the strengths of relationships. Huff and Fletcher (1990)

emphasize the scale, detail, and features of maps are dependent on the purpose which the map

was drawn and "in the final analysis represent a compromise between theoretical goals and

practical concerns."
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Theories

Creswell (2003) contends that theories serve different purposes in inquiry. In quantitative

research, a theory is "a set of interrelated constructs (variables), definitions, and propositions that

presents a systematic view of phenomena by specifying relations among variables, with the

purpose of explaining natural phenomena" (Kerlinger, 1979, p. 64). However, in qualitative

research, the inductive nature may result in developing categories that reveal patterns, theories,

or broad generalizations (Creswell, 2003). Lincoln and Guba (1985) refer to a pattern theory as

an explanation that develops during qualitative research. Neuman (1991) expounds on pattern

theories, explaining:

Pattern theory does not emphasize logical deductive reasoning. Like causal theory, it

contains an interconnected set of concepts and relationships, but does not require causal

statements. Instead, pattern theory uses metaphor or analogies.. .Pattern theories are

systems of ideas that inform. The concepts and relations within them form a mutually

reinforcing, closed system. They specify a sequence of phases or link parts to a whole. (p.

38)

The building blocks of theory are used to develop a conceptual model. The conceptual

model forms the basis for generating propositions which may be followed by research

methodology, case study, and research design (Yin, 1994). Summary models provide overviews

of research domains and lists factors affecting the phenomena (Jarvelin & Wilson, 2003). These

models propose the factors that influence the domain of interest but do not provide the detail of

components that may suggest hypotheses to be tested.

To adequately understand a theoretical model of medical readiness, it is first necessary to

define the various parts of a theory. In an attempt to standardize the language and components
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for theory development, Bacharach (1989) provides criteria for defining, constructing,

evaluating, and comparing theory. The criteria offered are significant because they reform earlier

criteria for theory development and evaluation. Bacharach further asserts that many existing

theories lack essential components and therefore, fail to qualify as a theory when the proposed

criteria are applied. To ensure only qualified expressions are labeled as theory, researchers must

understand what constitutes a theory, how it is constructed with specific components, and why it

is evaluated.

Bacharach (1989) defines a theory as"... a statement of relations among concepts within

a set of boundary assumptions and constraints" (p. 496). This definition establishes essential

architectural components that a theory must contain to adequately represent a phenomenon. A

theory or theoretical model can also be defined as a system of constructs and variables.

Constructs are defined as terms which are not observable either directly or indirectly, but may be

applied or even defined on the basis of observable properties, often referred to as variables. A

variable is an observable being, object or event that is capable of assuming two or more values.

These values denote the requirement for empirical data that can be quantified. In addition,

constructs may consist of additional endogenous constructs that assist in explaining phenomena.

Bacharach illustrates concepts as constructs and statements as propositions. However, because a

construct is a latent variable, and cannot be operationally defined or measured, each construct

must be represented by a variable that is capable of being operationally specific and defined by

its measurement. Logically, the proposition that relates two constructs cannot be scientifically

determined and must be demonstrated through expressing a representative hypothesis and

measuring the relationship between the construct-derived variables. Through empirically

measuring the hypothesis, a researcher can then conclude that a similar relationship exists within
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the proposition, similar to the relationship of a statistical sample to its population. Figure 1

depicts the structural components of a theory and the relationships between components.

Rationally, a theory lacking one of these components fails to qualify as a theory by description

alone. Bacharach further suggests that every theory is constrained by the space and time in which

it was developed which may limit its generalizability.

Criteria for evaluating theory present important challenges for researchers to address

when framing their question. A theory must be subject to testing for falsifiability and

demonstrate utility (Bacharach, 1989). For adequate evaluation, researchers must carefully

design their theory to contain conceptual components at the propositional and hypothetical

levels, and recognize the distinction between the relationships at each level. Specifically,

researchers must select valid, non-continuous, and reliable variables that adequately represent the

constructs in question. Within a theory, the propositional level lacks empiricism but offers a

wider construct that potentially has greater application and generalizability. Conversely, the

hypothetical level offers the researcher observable variables, with measurable relationships, for

testing, explaining and predicting relationships but is often too specific for greater utility within a

system. Therefore, the dichotomous levels must exist in the framework of research for

consideration as a theory.

Bacharach (1989) emphasizes a theory must have epistemological benefit. Coppola,

Hudak and Gidwani (2002) posit organizational theories evolve as an attempt to identify and

explain how critical factors such as leadership, communication, control, and structure influence

an organization. Bacharach's criteria for defining, constructing, and evaluating a theory promote

the standardization of theory development and establish common language, components, and

mechanics by which theories may be compared. By universally utilizing Bacharach's blueprint


